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(54) STARTING METHOD AND DEVICE FOR MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To start a sensor-less, 
three-phase, brushless motor as quickly as possible and 
surely. 

SOLUTION: When a starting command is generated, a 
before-starting conduction control changes over a 
conducting direction at an interval shorter than a 
sensitive time of a rotor. Pulse currents are conducted in 
sequence to the Y-connected, sensor-less, three-phase, 
brushless motor to be started. During this conduction, 
whether a voltage on a non-conducting phase winding of 
the motor is high or low with respect to a neutral point 
voltage is determined to form non-conducting phase 
voltage information in each conducting direction. 
Reference voltage information that corresponds to the 

non-conducting phase voltage data at the time when the starting command is generated is 
detected from the reference voltage data of each rotor position of the rotor held in a reference 
data table. Rotor positions at the time when the starting command is generated are detected 
from the rotor position of the information. The conducting direction for starting the motor is 
determined quickly and surely on the basis of this detection. Then, the motor is started by 
being forcedly conducted in the determined conducting direction. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

When a starting command occurs, by energization control before starting to the three-phase-circuit 
brushless motor of the sensor loess method for [ by which Y connection was carried out ] starting The 
energization direction is switched at spacing shorter than the sensitive time of Rota. The coil of the coil 
of U phase to V phase, The pulse current of the sense of the coil of U phase is energized in order from 
the coil of the coil of V phase to W phase, and the coil of W phase. The non-energizing phase voltage 
information which distinguishes the height to the neutral point electrical potential difference of said Y 
connection of the electrical potential difference of the non-energizing phase winding of said three-phase- 
circuit brushless motor, and consists of a distinction result of each energization direction is formed 
during energization of each of said pulse current, 

Said reference voltage information which is in agreement with said non-energizing phase-voltage 
information when said starting command occurs from the reference voltage information for every Rota 
location which consists of said non-energizing phase-voltage information on two or more Rota locations 
of each of said three-phase-circuit brushless motor held at the criteria information table detects, and the 
Rota location of said reference voltage information which detected detects as a Rota location when said 
starting command occurs, 

The motor starting approach characterized by carrying out impressed current of said three-phase-circuit 
brushless motor in the energization direction which determined and determined the energization 
direction of starting of said three-phase-circuit brushless motor based on this detection, and starting it in 
it. 

[Claim 2] 

The motor starting approach according to claim 1 characterized by returning to the control before 
starting, re-determining the motive energization direction, and rebooting the three-phase-circuit 
brushless motor of the sensor loess method for starting when a non-energizing coil will not be in the 
generating condition of a reverse electromotive voltage in predetermined time amount by the impressed 
current of the determined energization direction. 
[Claim 3] 

The motor starting approach according to claim 1 or 2 which the three-phase-circuit brushless motor of 
the sensor loess method for starting is the drive motor of the fuel pump of a car, and is characterized by 
a starting command occurring by the engine start of said car. 
[Claim 4] 

The energization control means before starting which switches the energization direction to the three- 
phase-circuit brushless motor of the sensor loess method for [ by which Y connection was carried out ] 
starting at spacing shorter than the sensitive time of Rota, and energizes pulse current in order to the coil 
of U phase according to generating of a starting command from the coil of the coil of U phase to V 
phase, the coil of the coil of V phase to W phase, and the coil of W phase, 

An electrical-potential-difference distinction means before starting to form the non-energizing phase 
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voltage information which distinguishes the height to the neutral point electrical potential difference of 
said Y connection of the electrical potential difference of the non-energizing phase winding of said 
three-phase-circuit brushless motor, and consists of a distinction result of each energization direction 
during energization of each of said pulse current, 

The criteria information table holding the reference voltage information for every Rota location which 
consists of said non-energizing phase voltage information on two or more Rota locations of each of said 
three-phase-circuit brushless motor, 

A Rota location detection means to detect said reference voltage information which is in agreement with 
said non-energizing phase voltage information when said starting command occurs from the reference 
voltage information for said every Rota location of this table, and to detect the Rota location of said 
detected reference voltage information as a Rota location when said starting command occurs, 
The motor activator unit characterized by having the starting energization control means which carries 
out impressed current of said three-phase-circuit brushless motor in the energization direction which 
determined and determined the energization direction of starting of said three-phase-circuit brushless 
motor based on detection of this Rota location detection means, and starts it in it. 
[Claim 5] 

The motor activator unit according to claim 4 characterized by having the reboot control means which 
returns to energization of each of said pulse current by said energization control means before starting 
from said impressed current, re-determines the motive energization direction, and reboots the three- 
phase-circuit brushless motor of the sensor loess method for starting when a non-energizing coil does 
not change into the generating condition of a reverse electromotive voltage in predetermined time 
amount by the impressed current of a starting energization control means. 
[Claim 6] 

The motor activator unit according to claim 4 or 5 which the three-phase-circuit brushless motor of the 
sensor loess method for starting is the drive motor of the fuel pump of a car, and is characterized by a 
starting command occurring by the engine start of said car. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the motor starting approach and motor activator unit which start the three- 
phase-circuit brushless motor of a sensor loess method. 
[0002] 

[Description of the Prior Art] 

Conventionally, a DC motor with a brush and the so-called brush which has a commutator (commutator) 
is used for the drive motor of the fuel pump of a car (for example, patent reference 1 reference.). 
[0003] 

And a DC motor with a brush is used abundantly at the drive of various device and equipments and the 
motor of control which are used in the condition of having been immersed in liquids, such as a drive 
motor of not only the drive motor of the aforementioned fuel pump but a submersible pump. 
[0004] 

[Patent reference 1] 

JP,1 1-336630,A (the 4th page, drawing 3) 
[0005] 

[Problem(s) to be Solved by the Invention] 

Since wear of a brush etc. arises, the DC motor with said conventional brush needs to carry out a 

maintenance service frequently during employment. 

[0006] 

Moreover, there is also a problem which the dust produced by the aforementioned wear adheres to a 

motor etc., and failure generates. 

[0007] 

Furthermore, a spark noise occurs and there is also a problem which has a bad influence on surrounding 

electronic equipment etc. 

[0008] 

Then, it is possible to replace with a DC motor with a brush and to use for the drive motor of the fuel 
pump of a car etc. the three-phase-circuit brushless motor represented by the brush loess DC servo 
motor (three-phase-circuit permanent magnet synchronous motor). 
[0009] 

This three-phase-circuit brushless motor does not have a brush, and that maintenance is unnecessary, it 

does not have generating of failure by dust, and a spark noise does not generate it. 

[0010] 

However, since this kind of three-phase-circuit brushless motor is driven, if position sensors, such as 
electromagnetic and optical, tend to be prepared, that Rota location tends to be detected and it is going to 
switch the energization direction of a three-phase-circuit coil based on this detection in order that a 
position sensor may consist of electrical and electric equipment and electronic parts, such as a coil and a 
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hall device, and may plan fluctuation prevention of the electrical property, corrosion prevention, etc. — 
at least — the position-sensor part of a motor — liquid — it will be necessary to make it dense structure 
and to protect a position sensor from fuel oil etc., becomes very expensive, and is not practical. 
[0011] 

Then, although it is possible to use this kind of three-phase-circuit brushless motor by the sensor loess 
method, without preparing a position sensor, it is an important problem how the Rota location is 
detected and started in this case, and especially to use as a drive motor of the aforementioned fuel pump 
etc., quick moreover, it is necessary to start certainly as much as possible from failure in starting being 
connected also with a major accident. 
[0012] 

And the optimal configuration which starts the three-phase-circuit brushless motor of a sensor loess 

method is not invented. 

[0013] 

This invention aims at offering the suitable motor starting approach and a motor activator unit, when 
using the three-phase-circuit brushless motor of this kind of sensor loess method as a drive motor of the 
fuel pump of a car etc. especially for the purpose of quick moreover starting certainly the three-phase- 
circuit brushless motor of a sensor loess method as much as possible. 
[0014] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, the motor starting approach of this invention 
When a starting command occurs, by energization control before starting to the three-phase-circuit 
brushless motor of the sensor loess method for [ by which Y connection was carried out ] starting The 
energization direction is switched at spacing shorter than the sensitive time of Rota. The coil of the coil 
of U phase to V phase, The pulse current of the sense of the coil of U phase is energized in order from 
the coil of the coil of V phase to W phase, and the coil of W phase. The non-energizing phase voltage 
information which distinguishes the height to the middle point electrical potential difference of said Y 
connection of the electrical potential difference of the non-energizing phase winding of said three-phase- 
circuit brushless motor, and consists of a distinction result of each energization direction is formed 
during energization of each of said pulse current. From the reference voltage information for every Rota 
location which consists of said non-energizing phase voltage information on two or more Rota locations 
of each of said three-phase-circuit brushless motor held at the criteria information table Said reference 
voltage information which is in agreement with said non-energizing phase voltage information when 
said starting command occurs is detected. The Rota location of said detected reference voltage 
information is detected as a Rota location when said starting command occurs. It is characterized by 
carrying out impressed current of said three-phase-circuit brushless motor in the energization direction 
which determined and determined the energization direction of starting of said three-phase-circuit 
brushless motor based on this detection, and starting it in it (claim 1). 
[0015] 

The motor activator unit of this invention according to generating of a starting command to moreover, 
the three-phase-circuit brushless motor of the sensor loess method for [ by which Y connection was 
carried out ] starting The energization control means before starting which switches the energization 
direction at spacing shorter than the sensitive time of Rota, and energizes pulse current in order to the 
coil of U phase from the coil of the coil of U phase to V phase, the coil of the coil of V phase to W 
phase, and the coil of W phase, An electrical-potential-difference distinction means before starting to 
form the non-energizing phase voltage information which distinguishes the height to the neutral point 
electrical potential difference of said Y connection of the electrical potential difference of the non- 
energizing phase winding of said three-phase-circuit brushless motor, and consists of a distinction result 
of each energization direction during energization of each of said pulse current, The criteria information 
table holding the reference voltage information for every Rota location which consists of said non- 
energizing phase voltage information on two or more Rota locations of each of said three-phase-circuit 
brushless motor, Said reference voltage information which is in agreement with said non-energizing 
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phase voltage information when said starting command occurs from the reference voltage information 
for said every Rota location of this table is detected. A Rota location detection means to detect the Rota 
location of said detected reference voltage information as a Rota location when said starting command 
occurs, It is characterized by having the starting energization control means which carries out impressed 
current of said three-phase-circuit brushless motor in the energization direction which determined and 
determined the energization direction of starting of said three-phase-circuit brushless motor based on 
detection of this Rota location detection means, and starts it in it (claim 4). 
[0016] 

If the starting command of the three-phase-circuit brushless motor of the sensor loess method for 
starting occurs according to these configurations Every [ which Rota does not rotate / minute time 
amount ], the coil of the coil of U phase of a motor to V phase, The pulse current of the sense of the coil 
of U phase energizes in order from the coil of the coil of V phase to W phase, and the coil of W phase. 
At the time of energization of U phase to V phase, the height to the neutral point electrical potential 
difference of each electrical potential difference of V phase is distinguished from the electrical potential 
difference of U phase, and W phase at the time of U phase energization at the time of energization of the 
electrical potential difference of W phase, and V phase to W phase, and the non-energizing phase 
voltage information on a distinction result is formed. 
[0017] 

Next, the reference voltage information which is in agreement with non-energizing phase voltage 
information when a starting command occurs from the reference voltage information on two or more 
Rota location held at the criteria information tabic is detected, and the motive Rota location is detected 
from the reference voltage information. 
[0018] 

And the motive energization direction is determined based on this detection, impressed current of the 

motor is carried out in the determined energization direction, and it is started in it. 

[0019] 

in this case, the time of a starting command occurring — the motive Rota location — a short time ~ and it 
is detected correctly, quick moreover, the three-phase-circuit brushless motor of the sensor loess method 
for starting is certainly started as much as possible based on this detection, and the optimal motive 
configuration of the three-phase-circuit brushless motor of this kind immersed and used mainly for a 
liquid of sensor loess method is offered. 
[0020] 

Next, when a non-energizing coil will not be in the generating condition of a reverse electromotive 
voltage in predetermined time amount by the impressed current of the determined energization direction, 
the motor starting approach of this invention is returned to the control before starting, re-determines the 
motive energization direction, and is characterized by rebooting the three-phase-circuit brushless motor 
of the sensor loess method for starting (claim 2). 
[0021] 

Moreover, when a non-energizing coil will not be in the generating condition of a reverse electromotive 
voltage in predetermined time amount by the impressed current of a starting energization control means, 
the motor activator unit of this invention returns to energization of each of said pulse current by said 
energization control means before starting from said impressed current, re-determines the motive 
energization direction, and is characterized by to have the reboot control means which reboots the three- 
phase-circuit brushless motor of the sensor loess method for starting (claim 5). 
[0022] 

If according to these configurations the starting failure based on detection of the beginning of the motive 
Rota location occurs by a certain cause when a starting command occurs, the Rota location will be re- 
detected, the motive energization direction will be re-determined, the three-phase-circuit brushless 
motor of the sensor loess method for starting will be rebooted based on this re-decision, and it will be 
started much more certainly. 
[0023] 
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And the three-phase-circuit brushless motor of the sensor loess method for starting is the drive motor of 
the fuel pump of a car, when a starting command occurs by the engine start of said car, maintenance of 
(claims 3 and 6) and a brush is unnecessary, and the drive with the high dependability of the fuel pump 
of the car using a three-phase-circuit brushless motor without the failure and the spark noise by dust is 
realized. 
[0024] 

[Embodiment of the Invention] 

The three-phase-circuit brushless motor of the sensor loess method for starting is the drive motor of the 
fuel pump of a car, and 1 operation gestalt of this invention applied when a starting command occurred 
by the engine start of a car is explained with reference to drawing. 1 and drawing 2 . 
[0025] 

The block diagram of the driving gear of the motor for starting by which drawing 1 contains a motor 

activator unit, and drawing 2 are the flow charts for the explanation of operation. 

[0026] 

The motor 1 for starting of drawing I is a drive motor of the fuel pump of a car. Three-phase-circuit [ of 
neutral point un-grounding / by which consisted of a brush loess DC servo motor and Y connection was 
carried out /, or neutral grounding ] U, It has the coils (armature winding) lu, lv, and lw of V and W, 
and Rota of a permanent magnet (magnet). Usually during operation From the PWM inverter 2 of a 
three-phase-circuit bipolar bridge configuration, pulse current bipolar (alternation) by the square wave 
drive method of 120-degree energization for example, carries out conduction to the coil terminals u, v, 
and w of each phase of a motor 1 , and it rotates. 
[0027] 

Moreover, if each part of drawin g 1 except a motor 1 and an inverter 2 is in this operation gestalt, it 
consists of a microcomputer, and when this computer performs motorised control of steps SI -SI 5 of 
drawing 2 , each following means is formed of that software processing. 
[0028] 

(1) Front [ starting ] energization control means 

This means is constituted by the oscillation section 5 of drawing I , and the energization control section 
6 before starting, according to generating of a starting command, switches the energization direction at 
spacing shorter than the Rota sensitive time of a motor 1, and energizes pulse current in order to coil lu 
of U phase from coil lw of coil lv of coil lu of U phase of a motor 1 to V phase, and coil lv of V phase 
to W phase, and coil lw of W phase. 
[0029] 

(2) Front [ starting ] electrical-potential-difference distinction means 

This means is constituted by the minute electrical-potential-difference detecting element 9 of drawing 1 , 
and the distinction section 10, and forms the non-energizing phase voltage information which 
distinguishes the height to the neutral point electrical potential difference of the Y connection of the 
electrical potential difference of the non-energizing phase winding of a motor 1 , and consists of a 
distinction result of each energization direction during energization of each pulse current. 
[0030] 

(3) Rota location detection means 

This means is constituted by the Rota location detecting element 1 1 of drawing 1 , detects the reference 
voltage information which is in agreement with non-energizing phase voltage information when a 
starting command occurs from the reference voltage information for every Rota location of the criteria 
information table 12, and detects it as a Rota location when a starting command generates the Rota 
location of the detected reference voltage information. 
[0031] 

(4) Starting energization control means 

This means is constituted by the starting energization decision section 13 of drawing 1 , and the starting 
energization control section 14, carries out impressed current of the motor 1 in the energization direction 
which determined and determined the energization direction of starting of a motor 1 based on detection 
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of the Rota location detection means, and starts it in it. 
[0032] 

(5) Reboot control means 

This means is constituted by the reverse electromotive voltage detecting element 15 of drawing 1 and 
the aforementioned front [ starting ] energization control means, a front [ starting ] electrical-potential- 
difference distinction means, the Rota location detection means, and the starting energization control 
means. By the impressed current of a starting energization control means When a non-energizing coil 
will be in the condition of a reverse electromotive voltage of not generating (i.e., when a non-energizing 
coil will not be in the generating condition of a reverse electromotive voltage in predetermined time 
amount), it returns to energization of each pulse current by the energization control means before 
starting from impressed current, the motive energization direction is re-determined, and a motor 1 is 
rebooted. 
[0033] 

And if the engine start of the car as a starting command occurs and an ignition-on signal is inputted into 
the oscillation section 5 through OR gate 4 from the starting command input terminal 3 at the time of 
starting of a motor 1 step SI of draw ing 2 — affirmation (YES) — passing — the oscillation section 5 — 
operating — spacing shorter than the sensitive time of Rota of a motor 1 — the timing pulse of the 
preparation before starting is specifically outputted 3 times at intervals of [ tau ] predetermined [ below 
1 ms (ms) ] (period). 
[0034] 

In addition, the 1st timing pulse is generated immediately after initiation of the oscillation section 5 of 
operation, and the 2nd time and the 3rd timing pulse arc generated in each 2tau backward after tau from 
the 1st timing pulse. 
[0035] 

Moreover, the oscillation section 5 will be in a reboot command or the condition of the waiting for the 

input of a new starting command, if a timing pulse is generated 3 times. 

[0036] 

Next, the timing pulse of the oscillation section 5 is inputted into the energization control section 6 
before starting. This control section 6 Step S2 - S4 are performed by sequence actuation set up 
beforehand. For every input of a timing pulse, from coil lv of coil lu of U phase to V phase, and coil lv 
of V phase, the energization direction of a motor 1 so that it may switch to the sense of coil lu of U 
phase in order from coil lw of W phase, and coil lw of W phase Usually, the several kHz - dozens of 
kHz three-phase-circuit energization control pulses Sau, Sav, and Saw of high frequency are generated 
from the control frequency under operation. 
[0037] 

These energization control pulses Sau, Sav, and Saw are supplied to an inverter 2 through the signal 
adder unit 7, and starting / the usual control change-over section 8. An inverter 2 switches so that the 
energization direction of a motor 1 may switch from coil lw of coil lv of coil lu of U phase of a motor 
1 to V phase, and coil lv of V phase to W phase, and coil lw of W phase to the sense of coil lu of U 
phase at every instant tau and may switch to a high speed in order. 
[0038] 

At this time, a motor 1 by energization of the pulse current of every Instant tau of the sense of coil lu of 
U phase from coil lw of coil lv of coil lu of U phase to V phase, and coil lv of V phase to W phase, 
and coil lw of W phase Although Rota is not rotated, based on the physical relationship and the 
energization direction of Rota and a magnetic pole, the minute electrical potential difference (electrical 
potential difference to touch-down potential) which carried out induction to the non-energizing phase 
(opening phase) coil carries out height change to the electrical potential difference Vo (electrical 
potential difference to touch-down potential) of the neutral point O. 
[0039] 

At this time, it became clear from various experiments etc. that it turned out whether the Rota location 
(position) of a motor 1 is located 0 times, 60 degrees, and 120 degrees in which location of — and the 
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machine include angle of 60-degree spacing which is 300 degrees, and the starting direction of a motor 1 
could be distinguished from the quantity of the electrical potential difference of each opening phase 
winding based on energization of each energization direction and a low (H, L) combination after this. 
[0040] 

The six aforementioned positions of 60-degree spacing Namely, **1 - **6 When it carries out, from coil 
lv (U->V) from coil lu, and coil lv to coil lw (V->W) H and L to the electrical potential difference Vo 
(electrical potential difference of the neutral point O and a grounding point) of the minute electrical 
potential difference (electrical potential difference between the edge of each Maki lu-lw and a 
grounding point) of the coils lw, lu, and lv of the opening phases W, U, and V come to be shown in the 
next table 1 at the time of the energization to coil lu (W->U) from coil lw. 
[0041] 
[Table 1] 
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[0042] 

The combination of H of the minute electrical potential differences Vw, Vu, and Vv of the coils lw, lu, 
and lv of the opening phases W, U, and V and L changes with Rota locations so that clearly from this 
table 1. 
[0043] 

And if the combination (pattern) of H and L based on energization of aforementioned U->V, V->W, and 
W->U is known, the Rota location at the time of starting can be correctly distinguished from Table 1 . 
[0044] 

Then, the energization control section 6 before starting is interlocked with generating of the energization 
control pulses Sau, Sav, and Saw, and outputs the timing command of electrical-potential-difference 
incorporation and distinction to the minute electrical-potential-difference detecting element 9 and the 
distinction section 10. 
[0045] 

And it also incorporates an electrical potential difference Vo synchronizing with these incorporation, 
and is transmitted to the distinction section 10 while the minute electrical-potential-difference detecting 
element 9 performs step S5 of drawing 2 , extracts and detects the minute electrical potential differences 
Vw, Vu, and Vv which change on said frequency of several kHz - dozens of kHz of U->V, V->W, and 
the opening phases W, U, and V based on energization of W->U by frequency filtering etc. based on the 
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aforementioned timing command and incorporates them one by one. 
[0046] 

This distinction section 10 compares the magnitude of the electrical potential differences Vw, Vu, and 
Vv from the minute electrical-potential-difference detecting element 9, and an electrical potential 
difference Vo, distinguishes H of the electrical potential differences Vw, Vu, and Vv of the opening 
phases W, U, and V, and L, and outputs the opening phase voltage information (non-energizing phase 
voltage information) which consists of combination of H of a distinction result, and L to the Rota 
location detecting element 1 1 . 
[0047] 

on the other hand, said table 1 the criteria information table 12 which consists of memory of a non- 
volatile each position **1 - **6 The reference voltage information for every Rota location which 
consists 0 f the ****** direction and combination of the electrical potential differences Vw, Vu, and Vv 
of the opening phases W, U, and V is held. 
[0048] 

And the Rota location detecting element 1 1 performs step S6 of drawing 2 , detects the reference voltage 
information on the position of H and L pattern which is in agreement with the electrical-potential- 
difference information on an opening phase from the reference voltage information on each position of 
the criteria information table 12, and outputs the information on the Rota location detected and detected 
the Rota location when a starting command occurs from the position, to the starting energization 
decision section 13. 
[0049] 

This decision section 13 performs step S7 of drawing.2 , from [ of starting in each Rota location set up 
beforehand ] energization, determines the energization direction of starting at the time of the detected 
Rota location, and notifies the information on the determined energization direction to the starting 
energization control section 14. 
[0050] 

And based on the notice of the starting energization decision section 13, the starting energization control 
section 14 performs step S8 of drawing.2 , supplies the three-phase-circuit energization control pulses 
Sbu, Sbv, and Sbw of the usual PWM operation frequency to an inverter 2 through the signal adder unit 
7 and the change-over section 8, switches them to the energization condition of the motive forced 
commutation which determined the inverter 2, and starts a motor 1 . 
[0051] 

If Rota of a motor 1 rotates by starting of this forced commutation, the electrical potential difference 
(reverse electromotive voltage) of bigger back EMF than a predetermined threshold electrical potential 
difference will occur in the coil of an opening phase. 
[0052] 

And the reverse electromotive voltage detecting element 15 of operation performs step S9 of drawing 2 , 
and if it detects a bigger reverse electromotive voltage than the aforementioned threshold electrical 
potential difference and starting of a motor 1 is detected from the electrical potential difference and 
electrical potential difference Vo of each phase of a motor 1, it will usually supply the notice of 
detection of the reverse electromotive voltage phase to the operation energization control section 16. 
[0053] 

Based on this reverse electromotive voltage (opening phase) that the operation energization control 
section 16 performed step S10 of drawing 2 , for example, was usually notified from the reverse 
electromotive voltage detecting element 15, and the three-phase-circuit control pulses Sbu, Sbv, and 
Sbw of the starting energization control section 14, the three-phase-circuit energization control pulses 
Scu, Scv, and Sew which maintain rotation of a motor 1 are formed, and these pulses Scu, Scv, and Sew 
are supplied to the PWM control section 17. 
[0054] 

This PWM control section 17 forms the PWM control pulses Sdu, Sdv, and Sdw of the aforementioned 
120-degree energization based on the three-phase-circuit control pulses Scu, Scv, and Sew. 
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[0055] 

Moreover, the reverse electromotive voltage detecting element 15 which detected starting of a motor 1 
usually switches the change-over section 8 to a side from an initiator synchronizing with formation of 
the PWM control pulses Sdu, Sdv, and Sdw of the PWM control section 17. 
[0056] 

Based on this switch, it replaces with the energization control pulses Sbu, Sbv, and Sbw of forced 
commutation, and the PWM control pulses Sdu, Sdv, and Sdw of the PWM control section 17 are 
supplied to an inverter 2 from the change-over section 8. 
[0057] 

Based on this supply, an inverter 2 switches according to the PWM control pulses Sdu, Sdv, and Sdw, 
the energization direction of a motor 1 is switched by sensor loess according to rotation of that Rota, a 
motor 1 rotates, and a siphon pump operates. 
[0058] 

In this case, if the ignition-on signal which is a starting command occurs, from H of the electrical 
potential difference of the opening phase which switched the energization direction of a motor 1 only 3 
times at U->V, V->W, and W->U, and was obtained, and L pattern, the location of Rota will be 
detected, a motor 1 will be started by the sensor loess method based on this detection, and, quick 
moreover, a siphon pump will operate certainly to an engine start and coincidence of a car as much as 
possible. 
[0059] 

If a motor 1 is usually operated by the loop formation of steps S10 and SI 1 of drawing 2 and an engine 
stops henceforth until the engine of a car stops, it will shift to step S12 from step SI 1, a motor 1 will be 
suspended, and a siphon pump will be stopped. 
[0060] 

By the way, when the situation which Rota does not rotate by energization of the forced commutation of 
starting immediately after an ignition-on signal occurs according to a certain cause, i.e., starting failure, 
occurs When a motor 1 is a drive motor of the siphon pump of a car although a motor 1 may be 
maintained at a idle state noting that failure occurs In order to prevent the occurrence of the major 
accident by failure in starting etc., it is required in the motor warm-up time beforehand set up from 
generating of a starting command that a reboot should be tried. 
[0061] 

In addition, in the case of the drive motor of the siphon pump of a car, the aforementioned motor warm- 
up time is the suitable time amount for 150 or less ms. 
[0062] 

And when a motor 1 does not start depending on H of the electrical potential difference of an opening 
phase immediately after an ignition-on signal occurs, and commutation energization of starting for 
which it opted first based on L pattern, a motor 1 is rebooted based on un-detecting [ of the reverse 
electromotive voltage of the opening phase of the reverse electromotive voltage detecting element 15 ]. 
[0063] 

Namely, the output of the energization control pulses Sbu, Sbv, and Sbw is interlocked with, and a 
starting start is notified to the reverse electromotive voltage detecting element 15 from the starting 
energization control section 13. When not detecting a reverse electromotive voltage with the bigger 
reverse electromotive voltage detecting element 1 5 than the aforementioned threshold electrical 
potential difference from this notice in the setup time of starting detection shorter than motor warm-up 
time, If it puts in another way, when a reverse electromotive voltage does not occur in the coil of an 
opening phase in predetermined time amount but the coil of an opening phase will be in the condition of 
a reverse electromotive voltage of not generating It shifts to step S14 through step SI 3 from step S9 of 
drawing 2 , the reverse starting voltage detecting element 15 generates a reboot command, and this 
reboot command is inputted into the oscillation section 5 instead of a starting command through OR gate 
4. 

[0064] 
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At this time, the oscillation section 5 operates, the energization control pulses Sau, Sav, and Saw occur 
again, H based on energization of aforementioned U->V, V->W, and W->U and L pattern are detected, 
the Rota location is re-detected based on this detection, the motive energization direction is re- 
determined based on re-detection of this Rota location, and a motor 1 is rebooted by reboot command 
based on this re-decision. 
[0065] 

When a motor 1 next does not start the inside of motor warm-up time even if the aforementioned reboot 
is repeated and motor warm-up time passes until a motor 1 is started It shifts to step S15 from step SI 3, 
and the reverse electromotive voltage detecting element 1 5 suspends the output of a reboot command, 
the failure information section 1 8 is ordered failure information, and the failure information section 1 8 
reports generating of failure of a motor 1 with a screen display, voice, an alarm tone, etc. based on this 
command. 
[0066] 

Therefore, by starting a motor 1 much more certainly by the reboot within motor warm-up time, and 
dependability etc. improving further, if a motor 1 moreover does not start in motor warm-up time, it is 
reported in that, and dependability improves further further. 
[0067] 

And it is possible to make various change in addition to what was mentioned above unless this invention 
is not limited to the above-mentioned operation gestalt and it deviated from the meaning. For example, 
the three-phase-circuit brushless motor of the sensor loess method for starting Irrespective of whether 
are immersed in a liquid like the drive motor of the fuel pump of a car, and it is used, you may consist of 
a brush loess DC servo motor of the Y connection in which you may be various devices and the motor 
of equipment, and the position sensor is not prepared, a brushless DC motor, etc. 
[0068] 

Furthermore, you may generate automatically in powering on etc. and a starting command may be 

generated by manual actuation. 

[0069] 

Next, the resistance welding time of U->V before starting, V->W, and W->U, a frequency, motor warm- 
up time of pulse current, etc. may be suitably set up based on an experiment etc., and the configuration 
of each means is not restricted to the thing of drawing 1 , either. 
[0070] 

And each part except the motor 1 of drawings! and an inverter 2 may be formed by software processing 

of different motorised control from drawing 2 , and may be formed by hardware circuitry. 

[0071] 

[Effect of the Invention] 

As mentioned above, if the starting command of the three-phase-circuit brushless motor of the sensor 
loess method for starting occurs according to invention given in claims 1 and 4 The pulse current of the 
sense of the coil of U phase is energized in order from the coil of the coil of every [ which Rota does not 
rotate / minute time amount ], and U phase of a motor to V phase, the coil of the coil of V phase to W 
phase, and the coil of W phase. Among these energization At the time of energization of U phase to V 
phase, at the time of energization of the electrical potential difference of W phase, and V phase to W 
phase, the height to the neutral point electrical potential difference of each electrical potential difference 
of V phase can be distinguished from the electrical potential difference of U phase, and W phase at the 
time of U phase energization, and the non-energizing phase voltage information on a distinction result 
can be formed. 
[0072] 

Furthermore, the reference voltage information which is in agreement with non-energizing phase voltage 
information when a starting command occurs from the reference voltage information on two or more 
Rota location held at the criteria information table can be detected, and a sensor loess method can detect 
the motive Rota location from the reference voltage information. 
[0073] 
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And impressed current of the motor can be carried out in the energization direction which determined 
and determined the motive energization direction based on this detection, and it can be started in it. 
[0074] 

Therefore, when a starting command occurs, a sensor loess method can detect the motive Rota location 
quickly and correctly, quick moreover, the three-phase-circuit brushless motor of the sensor loess 
method for starting can be certainly started as much as possible based on this detection, and the optimal 
configuration which starts the three-phase-circuit brushless motor of this kind of sensor loess method 
can be offered. 
[0075] 

Moreover, when a starting command occurs according to invention given in claims 2 and 5 Even if the 
starting failure based on detection of the beginning of the Rota location occurs by a certain cause When 
a reverse electromotive voltage does not occur by this starting failure, detection of the Rota location can 
be repeated, the motive energization direction can be re-determined, the three-phase-circuit brushless 
motor of the sensor loess method for starting can be rebooted based on this re-decision, and it can start 
much more certainly. 
[0076] 

Furthermore, according to invention given in claims 3 and 6, the three-phase-circuit brushless motor of 
the sensor loess method for starting is the drive motor of the fuel pump of a car, and since a starting 
command occurs by the engine start of a car, using the three-phase-circuit brushless motor of a sensor 
loess method, maintenance is easy and can realize the drive of the fuel pump of a reliable car. 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of 1 operation gcstalt of this invention. 
[Drawing 2] It is a flow chart for explanation of drawing. _1 of operation. 
[Description of Notations] 

1 Motor for Starting 
lu, lv, lw Coil 

2 PWM Inverter 

5 Oscillation Section 

6 Front [ Starting ] Energization Control Section 

9 Minute Electrical-Potential-Difference Detecting Element 

10 Distinction Section 

1 1 Rota Location Detecting Element 

12 Criteria Information Table 

13 Starting Energization Decision Section 

14 Starting Energization Control Section 

15 Reverse Electromotive Voltage Detecting Element 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of 1 operation gestalt of this invention. 
(Drawing 2] It is a flow chart for explanation of drawing 1 of operation. 
[Description of Notations] 

1 Motor for Starting 
lu, lv, lw Coil 

2 PWM Inverter 

5 Oscillation Section 

6 Front [ Starting ] Energization Control Section 

9 Minute Electrical-Potential-Difference Detecting Element 

10 Distinction Section 

1 1 Rota Location Detecting Element 

12 Criteria Information Table 

13 Starting Energization Decision Section 

14 Starting Energization Control Section 

15 Reverse Electromotive Voltage Detecting Element 
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[Drawing 1] 




[Drawing 2] 
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[0 0 53] 

dtoassigamMMi 6iii2mf7rs i osrUffu bui*. asmE^fts? 

bu, Sbv. Sbwt . ^- ? 1 <7)0!E 3 ftiMMfl^ S c u 

. Scv. Scw^ML, ;^A°;WScu, Scv. Scwf, PWM|IJfPg|il 

[0 0 54] 

£<9PWMflJfflIgBl 7t±, 3fflf»^XSc u. Scv. S c wtS^TfjlEO 1 2 
0Sa^PWMilJ»A;I/XSdu s Sdv. SdwJMfS. 
[0 0 5 5] 

i/i, ^-^ioe»^^L/iaemff^aii5i 5ti. pwMsrcpgsi 7«pwm$w 

^XSdu, Sdv. Sdw^ffMt^fi|LT^i58&@|Jjffl^^a^fflt-l3]Dm^ 

4. 

[0 0 56] 

-^Omi-tS^'^, 5tMlE^oamiiJ»AN7kxsbu. Sbv. SbwtfUt, p 
WMfflUPSPl 70PWMfflfP^/kXSdu. Sdv, Sdwi\ tJJM&S^M yA'-? 

2t;f±^§tL§ 0 

[0 0 57] 

^ftl^S^. -<yA-^27^PWMfflffln/kXSdu. Sdv. SdwCUd^ 
[0 0 58] 
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[0 0 59] 

lill^ii. $M^xyy>^#it-f l>^T\ H2CDXf-/7°S l 0 . Si l^TCt- 
?l#ilff5lfe3*u xyy>£i#it-f Siy XT77S1 l^^fy/s l 2fcjgffr 
LT^-?l£#itU ^ft* 0 y7°£it*£ o 
[0 0 60] 

f: d t\ m & ^ojsat i o , ? - >y ^ a vmmmgi Lizm&nimmsm 

[0 0 6 1 ] 

^ mM«fi^y7°^igtij^-^^*t^, miicot-^mmmmii. mini 50m 

[0 0 62] 

■fLT, ^^"-'yy 3 y^-yfi^ i mL^Ef^7i--ryffitomj±toH. u^-yt 

[0 0 63] 

-r^h^b, ita»^xsbu, sbv, sbwotii^cai)jLTSt))ii«$ij»i 3 

S&£ U £ #B81W&^ *ry- b 4 £ ^ LX%ffi& 5 Izmtf&tcWh *) lz A7J $ 
[0 0 64] 

<r ^ t # , BStftf^t i ^ TfS® SI 5 L , BUQimiWm .x S a u , S a v , 
Sawj&i^LTlfrlBOU^V, v^w, w—uoiMfcX-KH, L7^-y^£$ 

[0 0 6 5] 

^@|f)B#rHl^g}iLTi ; E-^l^'et!)L^V^^{i. Xf'y7S13^^Xf77Sl 

stfMf u ^emiimsn 5*?seiti*i^<oai*£ff±LT*»BRfii»i 8 taw* 

[0 0 66] 
[0 0 67] 

tlx. *m i niiMiuzMm&Miz$m-£tiz>i>cDxn%<. ^m^mmi^m 
•fe y-? ^x^sto 3ffl77y^-?n $Mo»f?y7°<7)igiJj^-? ^ i 3 
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DC^-?mx-ffif&%tiX^X 
[0 0 68] 

s^t, mm%\±. mw&Amxmmz%^m,cox^xtx<, ^mnmmz 

[0 0 69] 
[0 0 70] 

7 b^xr^at-ffMStiTuT *> «t < . a- w^T®8&xB$L%tix^x hxw 

[0 0 7 1 ] 
[f§BJO$j|l] 

?>-}/X^-?<7MW]^tf3%^i-&t.. n-^**imiKL!SrVMSM^IBrfo, =E— *tf>u 
ffl^fJ^vffl<7)^SL vffl^fji^wffl^fjL wffl^fl^^ufflco^HOf^i 

[0 0 72] 

t , * yvvxttxmmvv-?®_w.zmtf-%> ; t & . 

[0 0 73] 
[0 0 74] 

[0 0 7 5] 

i , If *H 2 . 5 £f fficomilz ± ftfcT , imfeGtfmi Uz t Z iz . M 3&v)MHT 
n-^|itOf aoiffiCIoX jgl*l»LT {, , ^OjEii^Bfct J: -5Ti£@«JE 
i%L^^^t, v-?liWcom&$:<K)MLxmtocDm93Tfo%Wik%.L, lcr>j§ 

[0 0 76] 

$ h \Z . If *II 3 . 6 fcf BiteOH^: J: tL«\ SttM^-t y*n^*jft7) 3fi77yk 
x^-^^SMO^WyT^IBIft^— 9Xfo->X . &iW£^#$W<7)xy i/VX9— h 

[HHOftSJ^iM] 

[ El 1 ] ; O^0jO-HM^«J^7"n 'y 9 mxfo & . 

[02 ] 01 ^iMWJMo 7n-ft-btl)5„ 

[ft^OlM] 

1 jSIW**-:? 

lu, 1 V „ 1 w ^M. 

2 
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5 mm 

6 mmmmim® 

10 mm 

1 1 v~?imm\ii^ 

12 mmsrr-fjv 

13 Mmmm&fcm 

14 jgujamimai 

1 5 iiemn^msp 
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